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(57) ABSTRACT

Systems and methods are provided for authenticating a user
for access to a conference session by validating the user’s
location. The systems and methods may include recerving an
image captured with an 1image-capturing device. The 1image
may be of an object visible to a user from an authorized
conierence-session location. The image may be associated
with the authorized conference-session location. The sys-
tems and methods may further include receiving location
information indicating the authorized conference-session
location, generating challenge questions based on the 1image,
and designating one or more challenge questions for display
to the user. The systems and methods may further include
receiving a response to the designated challenge questions,
validating the user’s location based on the response, authen-
ticating the user for access to a conference session based on
the response, and granting the user access to the conference
session based on the authentication.

20 Claims, 6 Drawing Sheets
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SYSTEMS AND METHODS FOR
AUTHENTICATING A USER FOR ACCESS
TO A CONFERENCE SESSION BY
VALIDATING THE USER’S LOCATION

CROSS REFERENCE TO RELATED
APPLICATIONS

This application 1s a divisional of and claims priornty to
U.S. patent application Ser. No. 15/857,907, filed Dec. 29,
2017, the entire contents of which are hereby incorporated
by reference.

TECHNICAL FIELD

The present disclosure relates to the field of contference
systems and, more specifically, to systems and methods for
authenticating a user for a conference session by validating
the user’s location.

BACKGROUND

In a conference system, security measures may be
employed to prevent unauthorized access to a conference
session facilitated by conference system. Such security
measures may comprise authentication mechanisms such as
requiring users to provide user names and passwords, digital
certificates, or other credentials. Network-security threats,
however, are growing in sophistication and can potentially
overcome these measures using, for example, phishing
schemes. As a result, conference-system designers face
technical challenges to developing security measures to
prevent unauthorized access to their conference systems.
Some of these technical challenges arise due to current
conference systems having architectures unable to leverage
currently deployed information-technology (IT) and security
resources (e.g., hardware) when performing authentication
tasks. Therefore, there 1s a need for a conference-system
architecture and authentication mechanism capable of using
existing I'T and security resources to prevent unauthorized
system use.

SUMMARY

Presently disclosed embodiments are directed to systems
and methods for authenticating a user for access to a
conference session by validating the user’s location. In one
embodiment, a system for authenticating a user for access to
a conierence session by validating the user’s location may
include at least one memory device storing computer-ex-
ecutable mstructions and at least one processor configured to
execute the stored mstructions to receive at least one 1image
captured with one or more 1image-capturing devices, wherein
the at least one 1mage may be of an object visible to a user
from an authorized conference-session location and wherein
the at least one 1mage may be associated with the authorized
conference-session location; receirve location information
indicating the authorized conference-session location; gen-
crate a plurality of challenge questions based on the at least
one 1mage; designate one or more challenge questions from
the plurality of generated challenge questions for display to
the user; receive at least one response to the one or more
designated challenge questions; validate the user’s location
based on the at least one response; authenticate the user for
access to a conference session based on the validation; and
grant the user access to the coniference session based on the
authentication. In some embodiments, designating one or
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2

more challenge questions may comprise designating two or
more challenge questions from the plurality of generated
challenge questions for display to the user.

In some embodiments, the at least one 1image may be of
the user and the at least one processor may be further
configured to execute the stored instructions to 1dentity the
user based on the at least one 1image. In some embodiments,
authenticating the user’s location may comprise comparing
information 1n the at least one response to information 1n the
at least one 1image. In some embodiments, authenticating the
user’s location may comprise determining if the user i1s
authorized to access the conference session from the user’s
location. In some embodiments, the at least one processor
may be further configured to execute the stored instructions
to receive a selection from the user. In some embodiments,
the selection may be of at least one of the one or more
challenge questions from the plurality of generated chal-
lenge questions. In some embodiments, at least one of the
designated one or more challenge questions may have one or
more question type and the selection may be of at least one
question type.

In another embodiment, a non-transitory computer-read-
able medium may store instructions that may be executable
by one or more processors to cause the processor to perform
a method for authenticating a user for access to a conference
session by validating the user’s location. The method may
comprise receiving at least one 1image captured with one or
more i1mage-capturing devices, wherein the at least one
image may be ol an object visible to a user from an
authorized conierence-session location and wherein the at
least one 1mage may be associated with the authorized
conference-session location; receiving location information
indicating the authorized conference-session location; gen-
erating a plurality of challenge questions based on the at
least one 1mage; designating one or more challenge ques-
tions from the plurality of generated challenge questions for
display to the user; recerving at least one response to the one
or more designated challenge questions; validating the
user’s location based on the at least one response; authen-
ticating the user for access to a conference session based on
the validation; and granting the user access to the conference
session based on the authentication.

In some embodiments, designating one or more challenge
questions may comprise designating two or more challenge
questions from the plurality of generated challenge ques-
tions for display to the user. In some embodiments, the at
least one 1mage may be of the user and the method may
turther comprise 1dentitying the user based on the at least
one 1mage. In some embodiments, authenticating the user’s
location may comprise comparing imnformation in the at least
one response to information in the at least one 1mage. In
some embodiments, authenticating the user’s location may
comprise determining ii the user 1s authorized to access the
conference session from the user’s location. In some
embodiments, the method may further comprise receiving a
selection from the user. In some embodiments, the selection
may be of at least one of the one or more challenge questions
from the plurality of generated challenge questions. In some
embodiments, at least one of the one or more designated
challenge questions may be associated with one or more
question type and the selection may be of at least one
question type.

In another embodiment, a system for authenticating a user
for access to a conference session by validating the user’s
location may comprise at least one memory device storing
computer-executable instructions and at least one processor
configured to execute the stored instructions to receive at
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least one 1mage captured with at least one 1mage-capturing
device, wherein one or more of the at least one 1mage may
be of a user 1nside a conference room; 1dentify the user from
a list of one or more users; i1dentity the conference room
from a list of one or more conference rooms; authenticate the
user for access to a conference session based on the 1den-
tification of the user and the identification of the conference
room; and grant the user access to the conference session in
the conference room based on the authentication. In some
embodiments, the at least one 1mage 1s captured with a first
image-capturing device and another at least one 1mage 1s
captured with a second image-capturing device and 1denti-
tying the user may comprise comparing the one or more of
the at least one 1mage of the user inside the conference room
with another of the at least one 1mage. In some embodi-
ments, the authentication may comprise determining 1f the
user 1s authorized to access the conferencing session from
the conference room.

In another embodiment, a non-transitory computer-read-
able medium may store instructions that are executable by
one or more processors to cause the processor to perform a
method for authenticating a user for access to a conference
session by validating the user’s location, the method com-
prising receiving at least one image captured with an 1mage-
capturing device, wherein one or more of the at least one
image may be of a user inside a conference room; 1denti-
tying the user from a list of one or more users; 1dentifying
the conference room from a list of one or more conference
rooms; authenticating the user for access to a coniference
session based on the identification of the user and the
identification of the coniference room; and granting the user
access to the conference session in the conference room
based on the authentication.

Consistent with yet other disclosed embodiments, non-
transitory computer-readable storage media can store pro-
gram instructions, which are executed by at least one pro-
cessor device and perform any of the methods described
herein.

The foregoing general description and the following
detailed description are explanatory only and are not restric-
tive of the claims.

BRIEF DESCRIPTION OF TH.

(L]

DRAWINGS

The accompanying drawings, which are incorporated in
and constitute a part of this disclosure, illustrate several
embodiments and, together with the description, serve to
explain the disclosed principles. In the drawings:

FIG. 1 1s a diagram of an example of a conference system
in which various implementations described herein may be
practiced;

FIG. 2 1s a diagram of an example user device for
implementing embodiments consistent with the present dis-
closure;

FIG. 3 1s a diagram of an example conference server,
consistent with the disclosed embodiments;

FIG. 4 1s a diagram of an example coniference room,
consistent with the disclosed embodiments;

FIG. 5 1s a flowchart of an example process for authen-
ticating a user for access to a conference session by vali-
dating the user’s location, 1n accordance with embodiments
of the present disclosure; and

FIG. 6 1s a tlowchart of an example process for authen-
ticating a user for access to a conference session by vali-
dating the user’s location, 1n accordance with embodiments
of the present disclosure.
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4
DETAILED DESCRIPTION

Reference will now be made 1n detail to the example
embodiments implemented according to the present disclo-
sure, the examples of which are 1llustrated in the accompa-
nying drawings. Wherever possible, the same reference
numbers will be used throughout the drawings to refer to the
same or like parts.

Current conference systems have architectures and
authentication mechamisms unable to leverage currently
deployed information technology (IT) and security
resources when performing authentication tasks against
increasingly sophisticated threats. Therefore, there 1s a need
for a conference system with an architecture and authenti-
cation mechanism capable of using already-deployed IT
resources when performing authentication tasks.

In one embodiment, a conference system may restrict
access to a conference session based on the location of a user
attempting to access the session. For example, a conference
session that 1s supposed to include a user 1n a particular
conference room may authorize the user to access the
conierence session upon verifying that the user 1s, in fact, 1n
the particular conference room. This authentication method
may be used to prevent malicious access to the conference
session from outside the conference room. Similarly, this
authentication method may be used when trusted users have
access to the conference room, ensuring that trusted users
access the conference session. For example, 1f trusted
employees have badges granting access to a conference
room, the system may validate the conference room from
which access to the conference session 1s requested to ensure
that employees with appropriate badges are permitted access
to the session. Validation of the conference room may be one
of multiple steps 1n a user-authentication process or may be
the only step 1n a user-authentication process. Verilying that
the user 1s 1n a particular conference room may be accom-
plished by, for example, asking the user to answer questions
based on visual observations of the conference room or by
visually identifying the conference room and/or other users.

While the above description refers to accessing a confer-
ence session, it 1s to be understood that the systems and
methods discussed herein may be used for accessing other
services. These other services may include, for example,
services where a user’s location 1s relevant to the process of
providing the service (e.g., a “location-based service™). Such
services may include instant messaging services, chat ser-
vices, or telephony services.

The embodiments described herein include computer-
implemented methods, tangible non-transitory computer-
readable mediums, and systems. The computer-imple-
mented methods can be executed, for example, by at least
one processor that receives instructions from a non-transi-
tory computer-readable storage medium. Similarly, systems
and devices consistent with the present disclosure can
include at least one processor and memory, and the memory
can be a non-transitory computer-readable storage medium.
As used herein, a non-transitory computer-readable storage
medium refers to any type of physical memory on which
information or data readable by at least one processor can be
stored. Examples include random access memory (RAM),
read-only memory (ROM), volatile memory, nonvolatile
memory, hard drives, CD ROMs, DVDs, flash drives, disks,
and any other known physical storage medium. Singular
terms, such as “memory” and “computer-readable storage
medium,” can additionally refer to multiple structures, such
a plurality of memories or computer-readable storage medi-
ums. As referred to herein, a “memory” can comprise any
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type of computer-readable storage medium unless otherwise
specified. A computer-readable storage medium can store
istructions for execution by at least one processor, includ-
ing instructions for causing the processor to perform steps or
stages consistent with an embodiment herein. Additionally,
one or more computer-readable storage mediums can be
utilized 1 1mplementing a computer-implemented method.
The term “computer-readable storage medium” should be
understood to include tangible items and exclude carrier
waves and transient signals.

Other features and advantages of the present embodi-
ments are discussed 1n further detail below with respect to
the figures.

FIG. 1 shows an example of a conference system 100 in
which implementations as described herein may be prac-
ticed. Conference system 100 enables a plurality of users to
set up conference sessions with one another via associated
user devices or other conferencing devices. In some
examples, one or more components ol conference system
100, such as conference server 150, can be used to imple-
ment computer programs, applications, methods, processes,
or other software to perform the described techniques and to
realize the structures described herein.

As shown 1n FIG. 1, conference system 100 may include
one or more user devices 120A-120E (collectively, “user
devices 1207), a network 140, a conference server 150, a
database 170, and an 1mage-capturing device 180 (e.g., a
camera, video camera, traflic camera, mobile phones with
cameras, etc.). The components and arrangements shown 1n
FIG. 1 are not intended to limit the disclosed embodiments,
as the system components used to implement the disclosed
processes and features can vary.

Network 140 facilitates communications and sharing of
conference-scheduling content between user devices 120
and conference server 150. Network 140 may be any type of
network that transmits communications, exchanges infor-
mation, and/or facilitates the exchange of information
between conference server 150 and user devices 120. For
example, network 140 may be the Internet, a Local Area
Network, a cellular network, a public switched telephone
network (“PSTN”), or other suitable connection(s) that
enables conference system 100 to send and receive infor-
mation between components of conference system 100.
Network 140 may support a variety of electronic messaging
formats and may further support a variety of services and
applications for user devices 120.

Conference server 150 can be a computer-based system
including computer-system components, desktop comput-
ers, workstations, tablets, handheld computing devices,
memory devices, and/or iternal network(s) connecting the
components. Conference server 150 may be configured to
provide conference services, such as setting up conference
sessions for users 130A-130E. Conference server 150 may
be configured to recerve information from user devices 120
over network 140, process the information, store the infor-
mation, and/or transmit conference-session information to
user devices 120 over network 140. For example, the
conference server 150 may be configured to analyze 1images
sent by users 130A-130E or image-capturing devices 180
and 1dentily conference rooms and/or users based on the
images. Conference server 150 may send conference 1nvi-
tations to user devices 120, where the conference invitation
schedules a conference session at a conference room. In
some 1mplementations, the functionality of conference
server 150 described in the present disclosure may be
distributed among one or more of user devices 120A-120E.
For example, one or more of user devices 120A-120E may
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6

perform function such as identilying coniference rooms
based on the 1images of objects and sending the conference
invitations to other user devices.

Database 170 may include one or more physical or virtual
storages coupled with conference server 150. Database 170
may be configured to store scheduled conference sessions,
information about conference rooms (e.g., 1mages of the
conference rooms), and/or about the system users or
employees of the company hosting conference system 100
(e.g., 1images ol users). Database 170 may be adapted to store
images of particular identifiers for the conference rooms,
such as unique furniture, furniture arrangements, equipment,
a view from the conference-rooms’ windows, or a barcode.
Database 170 may be adapted to store contact information of
users 130 and/or images of users 130. Data stored in
database 170 may be transmitted to conference server 150 to
authenticate a user location for a conference session. In
some embodiments, database 170 may be stored 1n a cloud-
based server (not shown) that 1s accessible by conference
server 150 and/or user devices 120 through network 140.
While database 170 1s 1illustrated as an external device
connected to conference server 150, database 170 may also
reside within conference server 150 as an internal compo-
nent of conference server 1350.

As shown i FIG. 1, users 130A-130F may communicate
with conference server 150 using various types of user
devices 120A-120E via network 140. As an example, user
devices 120A, 1208, and 120D include a display such as a
television, tablet, computer monitor, video conferencing
console, or laptop computer screen. User devices 120A,
1208, and 120D may also include video/audio input devices
such as a video camera, web camera, or the like. As another
example, user devices 120C and 120E may include mobile
devices such as a tablet or a smartphone having display and
video/audio capture capabilities. User devices 120A-120E
may also include one or more soitware applications that
allow user devices 120A-120F to transmit communications
to each other, such as through Instant Messages, text mes-
sages, EMAIL, VoIP, video conierences.

It should be noted that the term *““user” 1s being used in the
interest of brevity and may refer to any of a variety of
entities that may be associated with a subscriber account
such as, for example, a person, an organization, an organi-
zational role within an organization, a group within an
organization, etc. The user devices can include a variety of
devices, such as mobile phones, landline phones, Voice over
IP (VoIP) phones, gateways, audio and/or video conferenc-
ing devices, gaming consoles, personal computers, laptops,
smartwatches, or tablets. The user devices may be 1nstalled
with software that supports conferencing, such as web
browsers, web-based real time communications (WebRTC)
client application, a mobile application, or the like.

FIG. 2 1s a diagram of an example of a user device 200
that can be used 1n a conference system, such as conference
system 100. User device 200 can be used to implement
computer programs, applications, methods, processes, or
other software to perform embodiments described in the
present disclosure. User devices 120A-120E may be
examples of such a user device. User device 200 may
include a memory interface 202, one or more processors 204
such as data processors, 1mage processors and/or central
processing units, and a peripherals mterface 206. Memory
interface 202, one or more processors 204, and/or periph-
crals interface 206 can be separate components or can be
integrated in one or more integrated circuits. The various
components in user device 200 can be coupled by one or
more commumnication buses or signal lines.
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Sensors, devices, and subsystems can be coupled to
peripherals interface 206 to facilitate multiple functional-
ities. For example, a motion sensor 210, a light sensor 212,
and a proximity sensor 214 can be coupled to peripherals
interface 206 to facilitate orientation, lighting, and proximity
tfunctions. Other sensors 216 can be connected to peripherals
interface 206, such as a positioning system (e.g., GPS
receiver), a temperature sensor, a biometric sensor, or other
sensing device, to perform related functions. A GPS receiver
can be integrated with, or connected to, user device 200. For
example, the GPS receiver can be built into mobile tele-
phones, such as smartphone devices. GPS software may
allow mobile telephones to use an internal or external GPS
receiver (e.g., connected via a serial port or Bluetooth). A
camera subsystem 220 and an optical sensor 222, e.g., a
charged coupled device (“CCD”) or a complementary metal-
oxide semiconductor (“CMOS”) optical sensor, may be
utilized to facilitate camera functions, such as recording
photographs and video clips.

Communication functions may be facilitated through one
or more wireless/wired communication subsystems 224,
which include an Ethernet port, radio frequency receivers
and transmitters, and/or optical (e.g., infrared) receivers and
transmitters. The specific design and implementation of the
wireless/wired communication subsystem 224 may depend
on the communication network(s) over which the user
device 200 1s intended to operate. For example, 1n some
embodiments, user device 200 may include wireless/wired
communication subsystems 224 designed to operate over a
GSM network, a GPRS network, an EDGE network, a Wi-Fi1
or WiMax network, and/or a Bluetooth® network.

An audio subsystem 226 may be coupled to a speaker 228
and a microphone 230 to facilitate voice-enabled functions,
such as voice recognition, voice replication, digital record-
ing, and/or telephony functions.

I/O subsystem 240 may include a touchscreen controller
242 and/or other mput controller(s) 244. Touchscreen con-
troller 242 may be coupled to a touchscreen 246. Touch-
screen 246 and touchscreen controller 242 can, for example,
detect contact and movement or cessation thereof using one
or more touch-sensitivity technologies, including but not
limited to capacitive, resistive, inirared, and/or surface
acoustic wave technologies, as well as proximity sensor
arrays or other elements for determining one or more points
ol contact with touchscreen 246. While touchscreen 246 is
shown in FIG. 2, the I/O subsystem 240 may include a
display screen (e.g., CRT or LCD) instead or 1n addition to
touchscreen 246.

Other mput controller(s) 244 1s coupled to other mput/
control devices 248, such as one or more buttons, rocker
switches, thumb-wheels, infrared ports, USB ports, and/or
pointer devices, such as a stylus. Touchscreen 246 can, for
example, be used to implement virtual or soit buttons and/or
a keyboard.

Memory interface 202 may be coupled to memory 250.
Memory 250 may include high-speed random access
memory and/or non-volatile memory, such as one or more
magnetic disk storage devices, one or more optical storage
devices, and/or flash memory (e.g., NAND, NOR). Memory
250 may store operating system instructions 252, such as
DRAWIN, RTXC, LINUX, 10S, UNIX, OS X, WINDOWS,
or an embedded operating system such as VX WorksS. Oper-
ating system 252 can include instructions for handling basic
system services and for performing hardware dependent
tasks. In some implementations, operating system 252 can
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Memory 250 may store communication instructions 254
to facilitate communicating with one or more additional
devices, one or more computers, and/or one or more servers.
Memory 250 can include graphical user interface (GUI)
istructions 256 to facilitate graphical-user-interface pro-
cessing; sensor-processing instructions 238 to facilitate sen-
sor-related processing and functions; phone mstructions 260
to facilitate phone-related processes and functions; elec-
tronic-messaging instructions 262 to facilitate processes and
functions related to electronic messaging; web-browsing
instructions 264 to facilitate processes and function related
to web browsing; media-processing instructions 266 to
facilitate processing and functions related to media process-
ing; GPS/navigation instructions 268 to facilitate processes
and functions related to GPS and navigation; camera instruc-
tions 270 to facilitate processing and functions related to
camera subsystem 220; and/or other software instructions
2772 to facilitate other processes and functions. Memory 250
may also include multimedia conference call managing
instructions 274 to facilitate processes related to conference
calls.

In some embodiments, communication instructions 254
may include one or more solftware applications to facilitate
connection with conference server 150. Conference server
150 may schedule conference sessions among a plurality of
users. Electronic messaging instructions 262 may include
one or more soltware programs to generate conierence-
scheduling requests to conterence server 150 for scheduling
conference sessions. Electronic messaging instructions 262
may include software applications to receive conference
invitations from conference server 150. Graphical-user-in-
terface instructions 256 may include one or more software
programs that facilitate display of the conference invitations
to a user associated with a user device. Graphical-user-
interface instructions 256 may instruct the user to provide
user mput or otherwise interact with the one or more
software programs.

In some embodiments, nstructions may cause processor
204 to perform one or more functions of the disclosed
methods. For example, the mstructions may cause camera
subsystem 220 to capture a first image of an object and/or
cause wireless communication subsystem(s) 224 to transmit
the first image to conference server 150. In some embodi-
ments, the mstructions may cause processors 204 to identify
a conference room based on the first image. For example,
processors 204 may be configured to 1dentily the conference
room based on a physical layout of the conference room
shown 1n the first 1image. As another example, processors
204 may be configured to i1dentily the conference room by
performing a comparison between the first image and pre-
stored 1mages 1n memory 250 or a second 1mage captured by
another device (e.g., user device 120E).

One or more of the above instructions and software
applications may correspond to a set of instructions for
performing one or more functions described above. These
instructions need not be implemented as separate software
programs, procedures, or modules. Memory 250 may
include additional instructions. Various functions of user
device 200 may be mmplemented in hardware and/or 1n
soltware, including 1n one or more signal processing and/or
application-specific itegrated circuits.

FIG. 3 shows a diagram of an example conference server
150, consistent with the disclosed embodiments. Conference
server 150 may include a bus 302 (or other communication
mechanism) which interconnects subsystems and compo-
nents for transferring information within conference server
150. As shown, conference server 150 includes one or more
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processors 310, mput/output (“I/0O”) devices 350, network
interface 360 (e.g., a modem, FEthernet card, or any other
interface configured to exchange data with a network), and
one or more memories 320 storing programs 330 including,
for example, server application(s) 332, operating system
334, and/or data 340, and can communicate with external
database 170 (which, for some embodiments, may be
included within conference server 150). Conference server
150 may be a single server or may be configured as a
distributed computer system comprising multiple servers,
server Tarms, clouds, and/or computers that interoperate to
perform one or more of the processes and functionalities
associated with the disclosed embodiments.

Processor 310 may be one or more processing devices
configured to perform functions of the disclosed methods,
such as a microprocessor manufactured by Intel™ or
AMD™  Processor 310 may comprise a single core or a
multi-core processor executing parallel processes simulta-
neously. Processor 310 may be a single-core processor
configured with virtual-processing technologies. In certain
embodiments, processor 310 may use logical processors to
simultaneously execute and control multiple processes. Pro-
cessor 310 may implement virtual-machine technologies or
other technologies to execute, control, run, manipulate,
store, etc. multiple software processes, applications, pro-
grams, €tc. In some embodiments, processor 310 may
include a multi-core processor arrangement (e.g., dual-core,
quad-core, etc.) configured to provide parallel processing
functionalities to allow conference server 150 to execute
multiple processes simultaneously. It 1s to be appreciated
that other types of processor arrangements could be 1mple-
mented to provide the capabilities disclosed herein.

Memory 320 may be a volatile or non-volatile, magnetic,
semiconductor, tape, optical, removable, non-removable, or
other type of storage device or tangible or non-transitory
computer-readable medium that stores one or more program
(s) 330 such as server application(s) 332, operating system
334, and/or data 340. The non-transitory media may com-
prise, for example, a flash drive a flexible disk, hard disk,
solid state drive, magnetic tape, or any other magnetic data
storage medium, a CD-ROM, any other optical data storage
medium, any physical medium with patterns of holes, a
RAM, a PROM, and EPROM, a FLASH-EPROM or any
other flash memory, NVRAM, a cache, a register, any other
memory chip or cartridge, and/or networked versions of the
same.

Conference server 150 may include one or more storage
devices configured to store information used by processor
310 (or other components) to perform certain functions
related to the disclosed embodiments. For example, confer-
ence server 150 may include memory 320 that stores mstruc-
tions to enable processor 310 to execute one or more
applications, such as server application(s) 332, operating
system 334, and/or any other type of application or software
known to be available on computer systems. Alternatively or
additionally, the instructions, application programs, etc.,
may be stored 1n database 170 (which can also be internal or
external to conference server 150) and/or other external
storage communicatively coupled with conference server
150 (not shown), such as one or more database or memory
accessible over network 140.

Database 170 or other external storage may be a volatile
or non-volatile, magnetic, semiconductor, tape, optical,
removable, non-removable, or other type of storage device
or tangible or non-transitory computer-readable medium.
Memory 320 and database 170 may include one or more
memory devices that store data and instructions used to
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perform one or more features of the disclosed embodiments.
Memory 320 and database 170 may include any combina-
tion of one or more databases controlled by memory con-
troller devices (e.g., server(s), etc.) or soltware, such as
document-management systems, Microsolt SQL databases,
SharePoint databases, Oracle™ databases, Sybase™ data-
bases, or other relational databases. Though shown as sepa-
rated from conference server 150, database 170 may be
implemented within conference server 150.

In some embodiments, conference server 150 may be
communicatively connected to one or more remote memory
devices (e.g., remote databases (not shown)) through net-
work 140 or a different network. Remote memory devices
can be configured to store information that conference server
150 can access and/or manage. By way of example, the
remote memory devices could be document-management
systems, Microsoft SQL database, SharePoint databases,
Oracle™ databases, Sybase™ databases, or other relational
databases. Systems and methods consistent with disclosed
embodiments, however, are not limited to separate databases
or even to the use of a database.

Programs 330 may include one or more software modules
configured to cause processor 310 to perform one or more
functions of the disclosed embodiments. Moreover, proces-
sor 310 may execute one or more programs located remotely
from one or more components of conference system 100.
For example, conterence server 150 may access one or more
remote programs that, when executed, perform functions
related to disclosed embodiments.

In some embodiments, server application(s) 332 may
cause processor 310 to perform one or more functions of the
disclosed methods. For example, the server application(s)
332 may cause processor 310 to authenticate a user location
for a conference session. In some embodiments, other com-
ponents of conference system 100 may be configured to
perform one or more functions of the disclosed methods. For
example, user devices 120A-120FE may be configured to
capture and analyze 1mages of conference rooms to 1dentity
the conference rooms based on the image analysis.

In some embodiments, the program(s) 330 may include
operating system 334, performing operating-system func-
tions when executed by one or more processors such as
processor 310. By way of example, the operating system 334
may 1include Microsoft Windows™, Unix™, Linux™,
Apple™ operating systems, Personal Digital Assistant
(PDA) or mobile operating systems such as Apple 108,
Google Android, Blackberry OS, or other types of operating
systems. Conierence server 150 may include software that,
when executed by a processor, transmits communications
through network 140 via network interface 360 and/or a
direct connection to one or more user devices 120A-120E.

In some embodiments, data 340 may include, for
example, scheduling information pertaining to conference
sessions, 1mages ol conference rooms, 1mages ol users,
contact information of users, and so on. For example, data
340 may include an album for one or more conference
rooms, where the album may include a plurality of 1images
of the conference room. In some embodiments the plurality
of 1mages may show various areas of the conference room
or various views ol the conference room.

Conierence server 150 may include one or more 1I/O
devices 350 having one or more interfaces for receiving
signals or input from devices and providing signals or output
to one or more devices that allow data to be received and/or
transmitted by conference server 150. For example, conier-
ence server 150 may include interface components for
interfacing with one or more mput devices, such as one or
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more keyboards, mouse devices, and the like, to enable
conference server 150 to receive input from a user or
administrator (not shown).

FIG. 4 shows a diagram of an example conference room
400, consistent with the disclosed embodiments. Conference
room 400 may contain a conferencing device 405. Conier-
encing device 405 may be a user device 120, such as 120A.
Conference room 400 may contain a video camera 410 or
other 1image-capturing device 180. While 1llustrated as a
separate device i FIG. 4 from conferencing device 405,
video camera 410 may be a part of conferencing device 405
or a separate device. Users 415aq and 4155 may use confer-
encing device 405 1n conterence room 400 to participate 1n
a conference session with a participant not present in con-
terence room 400. A live video stream 420 of the participant
not present 1n room 400 may be displayed on conferencing
device 405.

In some embodiments, 1n order to access the conference
session, users 415a or 4155 may be required by conference
system 100 to answer one or more question. These questions
may pertain to an object observable from the conference
room the users are authorized to use for the conference
session. If the users are authorized to use conference room
400 for the contference session they are attempting to access,
conference system 100 may ask questions pertaining to the
identity of other people 1n conference room 400, objects 1n
conference room 400, objects or people outside conference
room 400, and/or coniference room 400 itself. For example,
conference system 100 may ask user 415q to 1dentily who
else 1s 1n conference room 400 (e.g., to provide the name of
user 415b6). Coniference system 100 may ask one or more
users to 1ndicate the number of empty chairs 1n conference
room 400 (e.g., to count chairs 425a and 4235b). Conierence
system 100 may ask one or more users to indicate how many
buildings are visible from a window of conference room 400
(e.g., count buildings 430q and 4305 through window 435).
Conference system 100 may ask one or more users to
identify the flooring material 1n conterence room 400 (e.g.,
whether floor 440 1s hardwood, carpet, linoleum, etc.).

In some embodiments, conference system 100 may allow
users to select which question they would like to answer
from a set of multiple questions and/or to select the type of
question they would like to answer. For example, conference
system 100 may simultaneously present multiple questions
to the users and let the users select which question they want
to answer. Conference system 100 may present users with
multiple question types, such as a type pertaining to the
identity of people in conference room 400 and a type
pertaining to objects 1 conference room 400. A user may
select, for example, the question type pertaining to objects 1n
conference room 400, and conference system 100 may ask
the user to 1dentify the number of empty chairs 1n conference
room 400. In some embodiments, after a user selects a
question type, conference system 100 may display a set of
multiple questions of the selected type for the queried user
to select which question from the set he/she wants to answer.

Conference system 100 may determine whether user 4154
provided an accurate answer about conierence room 400 by
analyzing one or more images of conference room 400. For
example, conference system 100 may ask user 415q to
identify the number of empty chairs 1n conference room 400
from which user 4135a 1s authorized to access the conference
session. If user 4154 responds at there are two empty chairs
in conference room 400, conference system 100 may ana-
lyze an 1image ol conference room 400 captured by video
camera 410 to determine how many chairs are empty. Upon
detecting two empty chairs, chairs 425a and 4255b, confer-
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ence system 100 may grant user 415a access to a conference
session using conterencing device 405z some embodiments,
conference system 100 may have access to predetermined
correct answers to questions. These predetermined correct
answers may be determined automatically by conference
system 100 or may be manually provided by, for example,
the conference-system administrator. If the one or more
challenge question were answered correctly, access to the
coniference session may be granted. In some embodiments,
another authentication step may be performed 1f one or more
of the challenge questions were answered correctly. In some
embodiments, another authentication step may be performed
i one or more of the challenge questions were answered
incorrectly.

The images of conference room 400 may be i1mages
captured by video camera 410 within a period of time
leading up to conference system 100 querying user 415a,
user 415a providing a response, and/or conference system
100 otherwise authenticating the user’s location. In some
embodiments, the images may be captured by other devices
instead of or in addition to video camera 410, such as
another 1mage-capturing device 180.

In some embodiments, conference system 100 may detect
the 1identity of user 415a 1n conference room 400 1nstead of
or 1n addition to requesting that the user answer a question.
For example, video camera 410 may capture at least one
image of user 415a and send the at least one 1mage to
conference server 150. Conference server 150 may identity
user 415a by comparing the captured image with previously
captured 1mages of users or employees of the company
hosting conference system 100. These images may be stored
in database 170. In some embodiments, conference system
100 may i1dentily user 4154 in conference room 400 1n
addition to requesting that user 4135a answer questions.

Coniference system 100 may determine from which con-
ference room a user 1s attempting to enter into a conference
session. In some embodiments, this may be done by 1den-
tifying the conference room containing the conferencing
device used by the user to request access to the conference
session. For example, 1if user 415a attempts to enter a
conference session using conierencing device 405, confer-
ence system 100 may determine which coniference room
contains conferencing device 405. For example, one or more
components of conference system 100 may transmit an
identifier of conferencing device 405 to conference server
150, which may retrieve conterencing device’s 403 location
from database 170. In some embodiments, conterence server
150 may forward the retrieved location to one or more
components of conference system 100. This method may be
used, for example, 11 conferencing device 4035 1s unlikely to
be moved often (e.g., a conferencing device with a very large
and heavy display). In some embodiments, conference sys-
tem 100 may detect the geographic location of conferencing
device 405 using RFID tag asset tracking or other device-
tracking means. One or more video camera 410 or other
image-capturing devices 180 that are close or closest to the
geographic location of conferencing device 405 may be used
to capture at least one 1mage of the location containing
conferencing device 405. The at least one 1mage may be
transmitted to conference server 150 to 1dentily the confer-
ence room by comparing the at least one 1image to previously
captured 1mages ol multiple locations (e.g., multiple con-
ference rooms). These previously captured images may be
associated with data identifying a conference room or other
location. The previously captured images of multiple loca-
tions may be stored, for example, in database 170. Conier-
ence server 150 may 1dentily the conference room contain-
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ing conterencing device 405 by checking the data associated
with previously captured images that are similar to the at
least one 1mage transmitted to conference server 105. For
example, the previously captured images of conference
room 400 may show a furniture arrangement comprising a
table 1n the center of conterence room 400, four chairs, and
a window on the back wall. If the image of the conference
room that contains the conferencing device the user 1s using,
to access the conference session shows a similar furniture
arrangement, conferencing server 150 may determine that
the user 1s attempting to use a conlerencing device in
conference room 400 to access the conference session.
Information 1dentifying the conference room may be used to
proceed with authentication.

In some embodiments, the process described above for
identifving the location of conferencing device 405 may be
used 1nstead or additionally to 1dentify the conference room
containing user 415a.

Once mformation i1dentifying the conference room con-
taining conferencing device 405 and/or user 415a 1s recerved
by conference server 150, conference system 100 may
authenticate the user’s location. This may comprise com-
paring the received information i1dentifying the conference
room to the conference room the user has authorization to
access the conference session from. For example, confer-
ence system 100 may check whether user 4154 1s scheduled
to participate 1n a conference session that designates the
identified conference room as the one from which user 415a
1s attempting to access the conference session. Conference
system 100 may perform this check by accessing confer-
ence-scheduling data in, for example, database 170. Con-
ference-scheduling data may comprise data indicating from
which conference room or other type of location user 4134
may access a conference session. In some embodiments, the
conference-scheduling data may comprise data indicating
from which conference room or other type of location user
415 may not access a conference session.

FIG. 5§ 1s a flowchart of an example process 300 for
authenticating a user for access to a conierence session by
validating the user’s location, 1n accordance with embodi-
ments of the present disclosure. The steps associated with
this example process may be performed by, for example, a
processor of conference server 150 of FIG. 1. Diilerent
implementations may employ a different order of the
example steps and/or include additional steps.

In step 510, conference server 150 of conference system
100 may receive at least one 1mage captured with one or
more 1mage-capturing devices, such as image-capturing
device 180. In some embodiments, the image-capturing
device may be unrelated to conference system 100 (e.g., the
user’s personal camera). The 1image may be received by
conference server 150 when the image 1s uploaded to the
server or downloaded by the server from a memory storing
the 1image, regardless of which 1image-capturing device cap-
tured the image. The 1images captured may be of one or more
conference rooms and objects therein (e.g., a chair 1n a
conference room) or another type of location and objects
visible therefrom (e.g., a clock visible from a conferencing
terminal). The images may be associated with one or more
conference rooms. For example, an 1mage ol conference
room 400 may be associated with conference room 400. In
some embodiments, one or more of the captured images may
be of a user attempting to join a conference session from a
conference room or another location. The captured image of
the user may be used to identify the user by comparing the
captured 1mage of the user to either previously captured
images of the user or images of the user that have been
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generated by other means. For example, the previously
captured 1mage of the user may be associated with the user’s
name. The user may be identified using their name if
image-recognition analysis determines that the captured
image 1s similar to the previously captured images associ-
ated with the user’s name.

In step 520, conference server 150 may receive location
information. The location information may indicate loca-
tions wherefrom the user may join the conference session
(e.g., authorized conference-session locations). For
example, the location information may indicate that only a
particular conference room may be used for the conference
session the user 1s attempting to join. In some embodiments,
the location information may be data retrieved from data-
base 170, indicating which conference room the user may
access a conference session from. This data may be retrieved
based on mput from the user indicating which conference
session he/she wants to join.

In step 530, conference server 150 may generate a plu-
rality of challenge questions based on the at least one 1image
received 1 step 510. As discussed above with respect to
FIG. 4, the challenge questions may be based on information
contained 1n the at least one 1mage of the conference room
from which the user 1s authorized to join the conference
session. For example, 1f the at least one 1mage 1s of a
conference room with chairs, one of the challenge questions
may request that the user respond with the number of chairs
in the conference room.

In step 540, one or more of the generated challenge
questions may be designated for display to the user. In some
embodiments, two or more challenge questions may be
designated. Coniference server 150 may determine which
questions to designate for display to the user by determining
which conference room or location the user 1s authorized to
access the conference session from. For example, 1f the user
1s authorized to access the desired conference session from
only conference room 400, conference server 150 may
designate challenge questions pertaining to conference room
400, the objects therein, or objects visible from within
conference room 400. In some embodiments, multiple ques-
tions may be designated for display to the user and the user
may be permitted to select one or more of the questions to
answer. For example, 11 the user 1s authorized to access the
conference session from multiple conierence rooms, con-
ference server 150 may designate at least one challenge
question pertaiming to each of the authorized conference
rooms. The user may then select the challenge question
pertaining to the room he/she 1s 1. In some embodiments,
the challenge questions may be associated with a question
type. For example, one or more questions may be associated
with a question type that pertains to conference room 400.
One or more other questions may be associated with a
question type that pertains to another conference room. The
user may select the type of question he/she wants to answer.
In some embodiments, the user may select the type of
question he/she wants to answer and select one or more
questions associated with the selected type for responding
to.

The user’s responses to the one or more designated
challenge questions may be received by conference server
150 1n step 550. In step 560, conference server 150 may
validate the user’s location based on the user’s response. For
example, if the user answered the question correctly, con-
terence system 100 may determine that the user 1s, 1n fact,
in the conference room from which the user 1s authorized to
access the conference session. Conference server 150 may
determine whether the question was answered correctly by
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comparing the user’s answers to the correct answers. Con-
terence server 150 may determine the correct answer(s) by
analyzing the at least one 1mage received at step 510. In
some embodiments, another user (e.g., an administrator of
conference system 100) may designate the correct answers
to each question.

In step 570, conference server 150 may authenticate the
user for access to the conference session based on the
validation. Authentication may be performed entirely based
on the validation of the user’s location or may be based on
the validation and other authentication factors or steps.

In step 580, conference server 150 may grant the user
access to the conference session based on successiul authen-
tication. In some embodiments, the foregoing method of
authenticating a user location for a conference session may
be one of multiple authentication steps. In this case, con-
ference server 150 may proceed to other authentication steps
upon successiul authentication using the foregoing method
or proceed to other authentication steps upon unsuccessiul
authentication using the foregoing method.

FIG. 6 1s a flowchart of an example process 600 for
authenticating a user for access to a conierence session by
validating the user’s location, 1n accordance with embodi-
ments of the present disclosure. The steps associated with
this example process may be performed by, for example, a
processor of the conference server 150 of FIG. 1. Diflferent
implementations may employ a different order of the
example steps and/or include additional steps.

In step 610, conference server 150 may receive at least
one i1mage captured with one or more 1mage-capturing
devices, such as image-capturing device 180. In some
embodiments, the image-capturing device may be unrelated
to conference system 100 (e.g., the user’s personal camera).
The 1mage may be received by conference server 150 when
the 1mage 1s uploaded to the server or downloaded by the
server Irom a memory storing the image, regardless of which
image-capturing device captured the image. One or more of
the captured 1mages may be of a user attempting to join a
conference session from a conference room or another
location. At least one of the one or more of the captured
images may be of the coniference room or other location
from which the user 1s attempting to join the conference
session. At least one of the one or more of the captured
images may be of both the user and the conference room or
other location from which the user 1s attempting to join the
conference session.

In step 620, the captured 1image of the user may be used
to 1dentily the user by comparing the captured image of the
user to either previously captured images of the user or
images ol the user that have been generated by other means.
For example, the previously captured image of the user may
be associated with the user’s name. The user may be
identified using their name 1f 1mage-recognition analysis
determines that the captured image 1s similar to the previ-
ously captured images associated with the user’s name. The
image-recognition analysis may comprise i1dentifying the
user from a list of one or more other users by comparing the
captured 1image to the previously captured images of the user
and/or one or more other users.

In step 630, the captured image of the conference room
may be used to 1dentity the conference room by comparing,
the captured image of the conference room to either previ-
ously captured images of the conference room or images of
the coniference room that have been generated by other
means. For example, the previously captured image of the
conference room may be associated with the conference
room name, number, or other designator. The conference
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room may be 1dentified using 1ts designator 1f 1mage-
recognition analysis determines that the captured image 1s
similar to the previously captured images associated with the
conference room’s designator. The image-recognition analy-
s1s may comprise 1dentifying the conference room from a list
of one or more other conference rooms by comparing the
captured 1mage to the previously captured images of the
conference room and/or one or more other conference
rooms.

In step 640, the user authenticated based on the validation
of the conference room. This authentication may be per-
formed by accessing, for example, database 170 to retrieve
information for the conference session the user 1s attempting
to participate in. This conference-session information may
designate which users may participate and/or may designate
which conference rooms or other locations users may access
the conference session from.

In step 650, the user may be granted access to the
conference session in the conference room if the user is
authenticated and the conference room validated success-
tully 1n step 640. In some embodiments, successiul authen-
tication of the user (without validating the conference room)
or validation of the conference room (without authenticating
the user) 1s suflicient for the user to be granted access to the
conference session in the conference room. For example,
some or all users may have credentials permitting them to
access the conference session from any conference room or
location. In another example, some or all conference rooms
may be used to access the conference session by any user.

In the foregoing specification, embodiments have been
described with reference to numerous specific details that
can vary from implementation to implementation. Certain
adaptations and modifications of the described embodiments
can be made. Other embodiments can be apparent to those
skilled 1n the art from consideration of the specification and
practice of the invention disclosed herein. It 1s intended that
the specification and examples be considered as exemplary
only, with a true scope and spirit of the ivention being
indicated by the following claims. It 1s also intended that the
sequence of steps shown 1n figures are only for 1llustrative
purposes and are not intended to be limited to any particular
sequence of steps. As such, those skilled in the art can
appreciate that these steps can be performed 1n a different
order while implementing the same method.

It will also be understood by those skilled 1n the art that
changes 1n the form and details of the implementations
described herein may be made without departing from the
scope of this disclosure. In addition, although various advan-
tages, aspects, and objects have been described with refer-
ence to various implementations, the scope of this disclosure
should not be limited by reference to such advantages,
aspects, and objects. Rather, the scope of this disclosure
should be determined with reference to the appended claims.

What 1s claimed 1s:

1. A system for authenticating a user for access to a
conference session, the system comprising at least one
memory device storing computer-executable instructions
and at least one processor configured to execute the stored
instructions to:

recetve an 1mage captured with an 1mage-capturing

device, wherein the image includes depiction of a user
inside a conference room;

identily the user from a set of users;

validate the conference room from a set of conference

rooms based on comparing the image to previously
captured images of the set of conference rooms; and
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authenticate the user for access to the conference session
based on the identification of the user and the validation
of the conference room.

2. The system of claim 1, wherein the 1image 1s a first
image captured with a first image-capturing device and
wherein 1dentifying the user comprises comparing the first
image with a second 1image captured with a second 1mage-
capturing device.

3. The system of claim 1, wherein the authentication
comprises determining whether the conference room 1s a
location where the user 1s authorized to access the confer-
ence session from.

4. The system of claim 1, wherein the authentication
comprises receiving conference-session mmformation desig-
nating a set of users authenticated to participate in the
conference session.

5. The system of claam 1, wherein the authentication
comprises receiving conference-session mmformation desig-
nating a set of locations authenticated for a set of authenti-
cated users to access the conference session.

6. The system of claim 1, wherein the authentication
comprises receiving conference-session mformation desig-
nating a set ol locations authenticated for the user to access
the conference session.

7. The system of claim 1, wherein the image includes
depiction of a furniture arrangement in the conference room
and the authentication comprises comparing the image to a
previously captured image of the conierence room.

8. The system of claim 1, wherein the at least one
processor 1s further configured to execute the stored mnstruc-
tion to receive detected geographic location data of a con-
ferencing device in the conference room.

9. The system of claim 1, wherein the at least one
processor 1s Turther configured to receive an identification of
a conferencing device used to access the conference session.

10. The system of claam 1, wherein the at least one
processor 1s Turther configured to grant the user access to the
conference session based on the authentication.

11. A non-transitory computer-readable medium storing
instructions that are executable by one or more processors to
cause the processor to perform a method for authenticating
a user for access to a conference session, the method
comprising;

receiving an 1mage captured with an i1mage-capturing

device, wherein the 1image includes depiction of a user
inside a conference room;

identifying the user from a set of users;
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validating the conference room from a set of conference
rooms based on comparing the image to previously
captured images of the set of conference rooms; and

authenticate the user for access to the conference session
based on the identification of the user and the validation
of the coniference room.

12. The non-transitory computer-readable medmum of
claim 11, wherein the image 1s a first image captured with a
first 1mage-capturing device and wherein i1dentifying the
user comprises comparing the first image with a second
image captured with a second 1image-capturing device.

13. The non-transitory computer-readable medium of
claim 11, wherein authenticating the user comprises deter-
mining whether the conference room 1s a location where the
user 1s authorized to access the conference session from.

14. The non-transitory computer-readable medium of
claim 11, wherein authenticating the user comprises receiv-
ing coniference-session information designating a set of
users authenticated to participate 1n the conference session.

15. The non-transitory computer-readable medium of
claim 11, wherein authenticating the user comprises receiv-
ing conference-session information designating a set of
locations authenticated for a set of authenticated users to
access the conference session.

16. The non-transitory computer-readable medium of
claim 11, wherein authenticating the user comprises receiv-
ing conierence-session information designating a set of
locations authenticated for the user to access the conference
SESS101.

17. The non-transitory computer-readable medium of
claim 11, wherein the image includes depiction of a furniture
arrangement 1n the conference room and authenticating the
user comprises comparing the image to a previously cap-
tured 1mage of the conference room.

18. The non-transitory computer-readable medium of
claim 11, wherein the method further comprises receiving
detected geographic location data of a conferencing device
in the conference room.

19. The non-transitory computer-readable medium of
claim 11, wherein the method further comprises receiving an
identification of a conierencing device used to access the
conierence session.

20. The non-transitory computer-readable medium of
claim 11, wherein the method further comprises granting the
user access to the conference session based on the authen-
tication.
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